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* NOTICES* 
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the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said circuit pattern is a flexible printed circuit board characterized by having 
the part from which thickness differs in the flexible printed circuit board which comes to 
form a circuit pattern in the front face of an insulating film by electric conduction 
material. 

[Claim 2] The manufacture approach of the flexible printed circuit board characterized 
by to form the circuit pattern which has the part from which thickness differs mutually 
by removing each proper part after carrying out the laminating of the conductive foil to 
the front face of an insulating film, forming the conductive foil of two or more sheets 
which differs in thickness mutually in the manufacture approach of the flexible printed 
circuit board which formed the predetermined circuit pattern by [ of the conductive foil ] 
removing a part suitably and carrying out the laminating of each conductive foil on an 
insulating film. 

[Claim 3] In the manufacture approach of the flexible printed circuit board which 
carries out the laminating of the conductive foil to the front face of an insulating film, 
and formed the predetermined circuit pattern in it by [ of the conductive foil ] removing 
a part suitably The manufacture approach of the flexible printed circuit board 
characterized by forming the circuit pattern which has the part from which thickness 
differs mutually by removing a part suitably after forming the conductive foil of one 
sheet which has the part from which thickness differs mutually and carrying out the 
laminating of the conductive foil on an insulating film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a flexible printed circuit board and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] The general manufacture approach of a flexible printed 
circuit board (only henceforth FPC) is as follows. First, the laminating of the conductive 
foil is carried out to the front face of the base film made of synthetic resin through 
adhesives, the front face of conductive foil is covered with the resist film corresponding 
to a circuit pattern, and conductive foil is formed in a predetermined circuit pattern by 
etching. Next, after removing the resist film, it is manufactured through the process of 
sticking a cover lay to a base film on both sides of a circuit pattern, by carrying out press 
processing in the state of heating a bonnet and after that with the protective coat 
(insulating resin) or protection film which calls a front face a cover lay. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the width of face of each pattern 
in such a circuit pattern of FPC is determined by the thickness of the current capacity 
which flows there, and the conductive foil which constitutes a pattern. On the other 
hand, to the circuit pattern of FPC, a high current circuit like a power-source line and a 
small current circuit like a signal line may be intermingled. However, in the former, 
since the laminating of the conductive foil of fixed thickness was carried out and the 
pattern was formed, large pattern width of face had to be taken about the part of a high 
current circuit. Therefore, whole FPC was enlarged and there was a fault which causes 
a cost rise. 

[0004] Moreover, when using FPC as a harness of an automobile, the edge of each 
pattern is put in order and established in the edge of FPC, and connecting terminal 



metallic ornaments to them according to an individual is performed. In that case, it is 
required from the relation of the connector which holds terminal metallic ornaments etc. 
that each terminal metallic ornaments, i.e., the edge of each pattern, should allot it in 
line at constant pitch. Since the pitch for mounting would not gather if , the narrow 
pattern for small current circuits and the broad pattern for high current circuits are 
intermingled in that case, and it remains as it is, it was crooked narrowing width of face 
of the edge of the broad pattern 31, as shown in drawing 8 , and arranging the narrow 
edge and narrow pitch of a pattern 32 was made. However, since there was a possibility 
of producing generation of heat in the part which pattern width of face became narrow 
and was crooked like the part shown in the sign 33 of this drawing when it is performed 
above, there was also a situation that it was not necessarily desirable. 
[0005] This invention is completed based on the above situations, and it aims at offering 
the flexible printed circuit board which narrows pattern width of face and can make it 
small, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] As a means for attaining the above-mentioned object, 
said circuit pattern has the description at the place considered as the configuration 
which has the part from which thickness differs in the flexible printed circuit board by 
which invention of claim 1 comes to form a circuit pattern in the front face of an 
insulating film by electric conduction material. 

[0007] In the manufacture approach of the flexible printed circuit board which invention 
of claim 2 carries out the laminating of the conductive foil to the front face of an 
insulating film, and formed the predetermined circuit pattern by [ of the conductive 
foil ] removing a part suitably After forming the conductive foil of two or more sheets 
which differs in thickness mutually and carrying out the laminating of each conductive 
foil on an insulating film, it has the description by removing each proper part at the 
place considered as the configuration which forms the circuit pattern which has the part 
from which thickness differs mutually. 

[0008] In the manufacture approach of the flexible printed circuit board which invention 
of claim 3 carries out the laminating of the conductive foil to the front face of an 
insulating film, and formed the predetermined circuit pattern by [ of the conductive 
foil ] removing a part suitably After forming the conductive foil of one sheet which has 
the part from which thickness differs mutually and carrying out the laminating of the 
conductive foil on an insulating film, it has the description by removing a part suitably 
at the place considered as the configuration which forms the circuit pattern which has 
the part from which thickness differs mutually. 



[0009] 

[Function and Effect of the Invention] 

Pattern width of face can be narrowly stopped like the part which constitutes a small 
current circuit from increasing the thickness of electric conduction material, in the part 
which constitutes a <invention of claim 1> high current circuit. Part FPC itself which 
can narrow pattern width of face can be miniaturized, and 'it can contribute to cost 
reduction. Moreover, since pattern width of face can be arranged, it is effective in the 
ability to respond to aligning the edge of each pattern at constant pitch, for example 
good. 

[0010] FPC in which the circuit pattern with the part from which <invention of claim 2 

and claim 3> thickness differs was formed can be manufactured certainly. 

[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained based on an accompanying drawing. 

<lst operation gestalt> drawing 1 thru/or drawing 6 show the 1st operation gestalt of 
this invention. With this 1st operation gestalt, the case where FPC was used as a 
harness of an automobile was illustrated, and the etching method is adopted as 
formation of a circuit pattern. 

[0012] In drawing 1 , a sign 1 is the base film formed in band-like of synthetic resin 
material, such as polyester and polyimide, and the circuit pattern 3 is formed so that a 
postscript may be carried out in detail on the front face. This circuit pattern 3 has the 
electric- wire pattern of a- seven graphic display, five by the side of the back are 
signal-line pattern 4a with small electric capacity, and two remaining have become 
power-source line pattern 4b with large electric capacity. Each electric-wire patterns 4a 
and 4b are the respectively same width of face, and are formed at constant pitch. 
Moreover, compared with other signal-line pattern 4a, as for two power-source line 
pattern 4b, thickness is formed thickly. The terminal metallic ornaments 11 are 
connected to the edge of each electric-wire patterns 4a and 4b, respectively. 
[0013] Then, the procedure of manufacture of FPC is explained. Adhesives 6 are applied 
to the front face of a base film 1, as the circuit pattern 3 is formed by the etching method 
and is first shown in drawing 2 R> 2 (A). In the front face In the field (field oh the 
left-hand side of this drawing) which forms signal-line pattern 4a, the laminating of the 
1st conductive foil 7a with thin thickness is carried out, and the laminating of the 2nd 
conductive foil 7b with thick thickness is carried out rather than 1st conductive foil 7a 
in the field which forms power- source line pattern 4b. 

[0014] Then, as shown in this drawing (B), it migrates to the front face of both 



conductive foil 7a and 7b, and the resist film 8 corresponding to the configuration of the 
circuit pattern 3 which consists of seven electric-wire patterns is covered. Next, by 
performing etching processing to that by which the resist was carried out, as shown in 
this drawing (C), only the conductive foil 7a and 7b corresponding to the configuration of 
the circuit pattern 3 is left behind. And clearance of the leftbehind resist film 8 forms 
two power-source line pattern 4b set to five signal-lines pattern 4a which consists of 1st 
conductive foil 7a from 2nd conductive foil 7b on a base film 1, as shown in this drawing 
(D) list at drawing 1 . 

[0015] If the protection film 9 is put through adhesives 5 on them and press forming is 
finally carried out in the state of heating, FPC10 as shown in this drawing (E) will be 
completed. Therefore, the circuit pattern 3 with which five signal-lines pattern 4a with 
thin thickness and two power-source line pattern 4b with thick thickness were located 
in a line, and were formed at constant pitch will be formed in this FPC10. 
[0016] Moreover, when connecting the terminal metallic ornaments 11 to the edge of 
FPC10, it carries out as follows. As the terminal metallic ornaments 11 are shown in 
drawing 4 , a tie-down plate 13 is extended and formed in the back end of the body 
section 12, and in the middle of the point of the tie-down plate 13, the protruding piece 
14 of an order couple starts and is formed in the part. 

[0017] On the other hand, as shown in drawing 3 , opening of the mounting hole 15 of 
every an order couple is beforehand carried out to the protection film 9 put on the circuit 
pattern 3 by press working of sheet metal for every location put on the edge of each 
electric-wire patterns 4a and 4b. This mounting hole 15 opens the same spacing as 
spacing of the protruding piece 14 of the above-mentioned terminal metallic ornaments 
11, and is formed. 

[0018] And if FPC10 is manufactured by putting the protection film 9 as mentioned 
above, and carrying out press processing under heating, the edge of FPC10 in the 
formation part of power- source line pattern 4b will be formed in a cross- section 
configuration as shown in drawing 5 (A). Namely, a mounting hole 15 carries out 
opening to the top-face side of FPC10, and it will be in the condition that power-source 
line pattern 4b was exposed to the pars basilaris ossis occipitalis. In addition, it is the 
same also in the formation part of signal-line pattern 4a. 

[0019] then, it is shown in this drawing (B) -- as - the underside side of FPC10 to each 
mounting hole 15, and this alignment " and as open for free passage to the mounting 
hole 15, opening of the insertion hole 16 which can insert in the protruding piece 14 of 
the terminal metallic ornaments 11 is carried out. Next, the protruding piece 14 of order 
is inserted in the insertion hole 16 from the corresponding mounting hole 15 as a 



position in which vertical reversal of the terminal metallic ornaments 11 was carried 
out from drawing 4 . Then, as shown in this drawing (CX while closing the edge which 
projected from the underside of each protruding piece 14, the end face section of a 
protruding piece 14 located in a mounting hole 15 and exposed power-.source line 
pattern 4b are soldered. The terminal metallic ornaments 11 are connected about 
signal-line pattern 4a as well as the above. 

[0020] Thereby, as shown in drawing 6 . along with the edge of FPC10, it connects with 
the end connection of the electric-wire patterns 4a and 4b with which the terminal 
metallic ornaments 11 of seven convenience correspond electrically, and predetermined 
spacing is opened and the product attached in line is obtained. 

[0021] Thus, according to this operation gestalt, in the part which forms power-souroe 
line pattern 4b used as a high current circuit, thickness of a pattern can be thickened 
and it can stop to the same narrow pattern width of face as signal-line pattern 4a used 
as the part and a small current circuit by having carried out the laminating of the 
conductive foil 7b with thick thickness. That is, the part and the FPC10 whole which 
can do narrowly pattern width of face of a high current circuit are summarized in a 
comEpact. 

[0022] Moreover, also when putting in order and preparing the edge for connection of 
the terminal metallic ornaments 11 in each electric-wire piatterns 4a and 4b at constant 
pitch by power-source line pattern 4b being made by a small margin, it becomes possible 
to arrange in the shape of a straight line, without making each electric- wire pattern 
crooked on the way, or changing width of face, and generating of generation of heat etc. 
can be prevented certainly. 

[0023] In addition, when covering the front face of the circuit pattern 3, it replaces with 
the above-mentioned protection film 9, and you may make it cover with a protective coat 
(insulating resin). In that case, in the edge side in which the terminal metallic 
ornaments 11 are attached, it is necessary to prepare opening so that each electric-wire 
patterns 4a and 4b may be exposed. 

[0024] Moreover, although it was made to carry out the laminating of the conductive foil 
7a and 7b of two sheets with which thickness differs mutually independently above, the 
conductive foil of one sheet which has the part from which thickness differs mutually is 
formed, the laminating of the conductive foil is carried out on a base film 1, and you may 
make it form the electric-wire pattern with which thickness differs. 
[0025] Drawing 7 explains the 2nd operation gestalt of <2nd operation gestalt> this 
invention. Die stamping is adopted as forming a circuit pattern with this 2nd operation 
gestalt. After the adhesives 6 which consist of thermosetting or thermoplastics are 



applied by this approach on the band-like base film 1 which consists of synthetic-resin 
material, such as polyester and polyimide, as shown in drawing 7 (A) In the field (field 
on the left-hand side of this drawing) which forms signal-line pattern 4a, the laminating 
of the 1st conductive foil 7a with thin thickness is carried out, and the laminating of the 
2nd conductive foil 7b with thick thickness is carried out rather than 1st conductive foil 
7a in the field which forms power-source line pattern 4b. And temporary adhesion is 
carried out by they having between the heat rollers of a couple let it pass, or press • 
processing being carried out with a heat press. 

[0026] On the other hand, as shown in this drawing, it has the female mold 21 which 
lays the base film 1 which carried out temporary adhesion of the above-mentioned 
conductive foil 7a and 7b, and the punch 22 installed possible [ rise -and fall actuation ] 
in the upper part of female mold 21. The cutting cutting edge 23 corresponding to the 
-configuration of-the circuit pattern 3 is formed in the under side of a punch 22. As for the 
cutting cutting edge 23, the configuration is set up according to the thickness of the 1st 
and the 2nd conductive foil 7a and 7b. 

[0027] Namely, as are shown in this drawing (B), and only the 1st and 2nd conductive 
foil 7a and 7b imitates the configuration of the circuit pattern 3 with the cutting cutting 
edge 23 of a punch 22, it is cut and it is shown in this drawing (C), because a punch 22 
descends After carrying out lifting evacuation of the punch 22 and removing a base film 
1 from female mold 21, as shown in this drawing (D) If it exfoliates and unnecessary 
conductive foil 7a and 7b is removed, two piower-source line pattern 4b set to five 
signal-lines pattern 4a which consists of 1st conductive foil 7a from 2nd conductive foil 
7b will be formed on a base film 1. 

[0028] After it, like the 1st operation gestalt, a protection film is put through adhesives 
on them, it is carrying out press forming in the state of heating, and FPC which has the 
circuit pattern 3 with which five signal-lines pattern 4a with thin thickness and two 
power-source line pattern 4b with thick thickness were located in a fine at constant 
pitch is formed. Moreover, connection of the terminal metallic ornaments 11 as well as 
the 1st operation gestalt is made. 

[0029] Since FPC obtained with this 2nd operation gestalt also increased the thickness 
of power-source line pattern 4b it is thin in a high current circuit and narrowed pattern 
width of face, it is summarized in a compact. Moreover, also when arranging the edge by 
the side of connection with the terminal metallic ornaments 11 in each electric- wire 
patterns 4a and 4b at constant pitch, it can respond good. 

[0030] Within limits which it is not limited to the operation gestalt explained with the 
above-mentioned description and a drawing, and the following operation gestalten are 



also included in the technical range of this invention, for example, do not deviate from a 
summary further besides the following, operation gestalt > this invention besides < can 
be changed variously, and can be carried out. 

(l) This invention can be widely applied to FPC at large used for other applications, not 
only when using it as a harness of the automobile illustrated in the above-mentioned 
operation gestalt, but when connecting with JB. Moreover, it is possible to use it, 
attaching a connector and other electronic parts as well as terminal metallic ornaments. 



[Translation done.] 



* NOTICES* 

JPO and NC!P! are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may, not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll It is a perspective view inthe condition of having formed the circuit pattern 
on the base film concerning the 1st operation gestalt of this invention. 
fDrawing 21 It is the sectional view showing the production process of FPC. 
fDrawing 31 It is the partial decomposition perspective view showing the coat part of a 
protection film. 

fDrawing 41 It is the perspective view of terminal metallic ornaments. 

fDrawing 5l It is a fragmentary sectional view explaining the mounting procedure of 

terminal metallic ornaments. 

fDrawing 61 It is an appearance perspective view in the condition of having attached 
terminal metallic ornaments in the edge of FPC. 

fDrawing 71 It is the sectional view showing the production process of FPC concerning 
the 2nd operation gestalt of this invention. 

fDrawing 81 It is the pattern block diagram of the conventional example. 

[Description of Notations] 

1 •■ Base film (insulating film) 

3 - Circuit pattern 

4a - Signal-line pattern 

4b Power- source line pattern 

7a - The 1st conductive foil 

7b - The 2nd conductive foil 

10 - FPC 



[Translation done.] 



